We analyze experimental data of nuclear structure function ratios F A 2 /F D 2 for obtaining optimum parton distribution functions (PDFs) in nuclei. Then, uncertainties of the nuclear PDFs are estimated by the Hessian method. Parametrization of nuclear parton distribution is investigated in the leading order of αs. The parton distribution are provided at Q 2 = 1GeV 2 with a number of parameters, which are determined by a χ 2 analysis of the data on nuclear structure function. From the analysis, we propose parton distributions at Q 2 = 1GeV 2 for nuclei from deuteron to heavy ones with a mass number A ∼ 208.
Introduction
The structure function F 2 for a bound nucleon, measured in deep inelastic scattering (DIS) of leptons, differs from that for a free nucleon. Unpolarized parton distribution in the nucleon are now well determined in the region from very small x to large x by using various experimental data. There are abundant data on electron and muon deep inelastic scattering. In addition, there are available data from neutrino reactions, Drell-Yan processes, W production, direct photon production, and others.
In this paper we determine the unbounded parton distributions and structure function for free nucleon. For this peropus, we use the Bernstein average of moments, as we used in [1, 2, 3, 4] . The polynomials are chosen so that the range of x for which the experimental values of F p 2 are not determined, make only a small contribution to the averages. These experimental Bernstein averages are then fitted in sec. 2, using CERN subroutine * e-mail: Atashbar@ipm.ir † e-mail: Mirjalili@ipm.ir ‡ e-mail: Alinaghi.Khorramian@cern.ch MINUTE [6] , to the QCD predictions for the corresponding linear combinations of moments. By having free parton distributions we can obtain the bounded parton distributions to determine nuclear structure function. In section 3 we calculate the weight function which takes into account the nuclear modification. Finally our nuclear parametrization studies are summarized in last section.
Unbounded parton distribution in n and
x space
The Q 2 evolutions of parton distribution functions in moment space are given by [5] M uv (n,
Here α n and β n and associate anomalous dimension are as following
the parameter s and b in above equations are defined as
If we back to Eq. (1), we need to know all of the moments of parton at
In phenomenological investigations of structure functions, for a given value of Q 2 , only a limited number of experimental points, covering a partial range of values of x, are available. Therefore, one cannot directly determine the moments. A method devised to deal with this situation is to take averages of the structure function weighted by suitable polynomials. We can compare theoretical predictions with experimental results for the Bernstein averages. After extracting some unknown parameters which exist in the functional form of input parton distribution in moment space, we are able to determine parton distributions in x-space. The parameterizations of the parton densities at input scale of
We can control some parameter at input scale in above equations by these constrains
By taking the moments of the above equation and inserting them in the Eq. (1), we access to all of the parton distributions in moment space. Then, by using the inverse Mellin technique as
we can obtain the parton distribution in x-space for free proton. In above analysis, we chose the Λ = 0.22 GeV and c=1.1 for non singlet part and c=2.1 for singlet part [7] . 
Nuclear parton distributions and structure functions
Available nuclear data on the structure function F A 2 are taken in fixed-target experiments at this stage, and they are shown in Fig. 1 as a function of Q 2 and x = Q 2 /(2 m ν), where ν is the transferred energy to the target, m is the nucleon mass, and Q 2 is given by Q 2 ≡ −q 2 with the virtual photon momentum q. The initial nuclear parton distributions are provided at a fixed Q 2 (≡ Q 2 0 ), and they are taken as [8] 
where
) is the parton distribution with type i in the nucleus A and f i (x, Q 2 0 ) is the corresponding parton distribution in the nucleon. We call w i (x, A, z) a weight function, which takes into account the nuclear modification. This functional form should be considered by:
Because the valence-quark distributions in a nucleus are much different from the ones in the proton, we should be careful in defining the weight function w i (x, A, Z).
For nuclear A at Q 2 0 we have
Summery
In the theoretical calculations, the nuclei are assumed as: 4 
where the experimental error is given by considering the systematic and statistical errors. Information about the used experimental data is given in Table I , where nuclear species, references, and data numbers are listed. With these preparations together with the CERN subroutine MINUIT [6] , the optimum parameter set is obtained by minimizing χ 2 . The experimental data are taken from the publications by the European Muon Collaboration (EMC) [9] [10] at the European Organization for Nuclear Research (CERN), E139 Collaborations [11] at the Stanford Linear Accelerator Center (SLAC), the New Muon Collaboration (NMC) [12] at CERN, and the E665 Collaboration [13] at the Fermi National Accelerator Laboratory (FNAL). The used data are for the following nuclei: helium (He),carbon (C) and calcium (Ca). In Table II In Fig. (2) we present F
2 ) as a function of x and for Q 2 = 5 GeV 2 . As it can be seen , these ratios are in good agreement to the available experimental data.
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